Introduction {#s0001}
============

Leprosy, also called Hansen's disease, is among the oldest infectious diseases known to human beings and one of the world's neglected tropical diseases.[@cit0001],[@cit0002] It is also a leading cause of preventable disability worldwide.[@cit0003] Leprosy-associated disability is known to result in discrimination and self-stigma that has overwhelmed creatures throughout centuries.[@cit0001],[@cit0004] Besides, this disability can hamper persons' activities, social involvement, and cause physical dysfunction.[@cit0005]

Although the prevalence of leprosy in Ethiopia has declined over time after the introduction of effective multidrug therapy, the emergence of new cases is still challenging for the national health sectors.[@cit0006] In Ethiopia, the presence of stigmatizing attitudes toward leprosy patients was also indicated.[@cit0007] Pessimistic insight of the community toward leprosy would negatively affect the quality of life for leprosy patients.[@cit0008] Leprosy patients with negative perceptions also go undiagnosed for a long period, which favors the continuous transmission of infection and permits progression of the disease and more severe disability.[@cit0003],[@cit0008]

Strengthening the patient and community awareness of leprosy is one of the key interventions to control leprosy and its complications.[@cit0009] In addition, enhancing positive attitudes toward leprosy-affected persons can reduce the community stigma and increase their early health-seeking behavior and their quality of life.[@cit0010] Furthermore, filling the community knowledge gaps through education can reduce their misconceptions and positively influence the perception of leprosy.[@cit0011]

However, community-based awareness of leprosy for better control and prevention of leprosy in Ethiopia has been neglected and not sufficiently studied.[@cit0006] Therefore, we aimed to assess the level of community knowledge and attitude toward leprosy in a leprosy endemic district in eastern Ethiopia.

Methods {#s0002}
=======

Study Design and Setting {#s0002-s2001}
------------------------

A community-based cross-sectional study was conducted in Fedis District, East Hararghe Zone. Fedis is one of the leprosy endemic districts with a total population estimated to be 133,382 persons in 2014.[@cit0012] The district contains 19 rural and 2 urban villages with altitudes ranging from 1050 to 2118 meters above sea level.[@cit0013] During the study period, in the district, five health centers were providing general health services including, tuberculosis and leprosy control activities. According to the Zonal Health Office report, in 2017, a total of 57 new leprosy cases were on treatment, which indicates a 4.3/10,000 prevalence.[@cit0014] The study was conducted from July 1 to August 31, 2019 in both urban villages and four randomly selected rural villages.

Study Participants {#s0002-s2002}
------------------

The study population was households in Fedis District. All those 18 years and older, who have been inhabitants of the selected villages for more than 6 months, were included in the study. All health care professionals were excluded from the study.

### Sample Size and Sampling Procedure {#s0002-s2002-s3001}

The sample size was calculated using Statcalc Epi-Info considering the proportion of the community with high knowledge (19.3%) from a previous study.[@cit0015] By assuming a 3% margin of error, and a 10% non-response rate, the final calculated sample size was 728. The sample was allocated to each village, proportional to its population size. Using the lists of the households obtained from the health extension workers, a simple random sampling was used to select households for inclusion. Within the household, a lottery method was applied to select one respondent aged 18 years or older for the interview.

Study Variables {#s0002-s2003}
---------------

The dependent variables of the study were knowledge and attitude regarding leprosy. The independent variables were participants' gender, age, marital status, educational status, occupation, religion, ethnicity, and residence.

Data Collection Tool and Procedure {#s0002-s2004}
----------------------------------

Structured quantitative questionnaire was used in this study. This questionnaire was adapted from tools used by Tesema[@cit0015] and later validated by Atinkut.[@cit0007] The questionnaire contains three parts: the first part was participants' socio-demographic characteristics including, gender, age, religion, ethnicity, educational status, occupation, and residence; the second part included 7 items to assess knowledge of the participants, and the third part included 8 items to assess participants' attitudes toward leprosy. The questionnaire was prepared in English and translated into Afan Oromo and back-translated into English. The questionnaire was pre-tested among 5% of the non-selected village communities in the same district and adjusted accordingly.

A total of six trained health extension workers collected the data under the supervision of KU and two public health officers. The interview was face-to-face through house-to-house visits using the local language.

Data Processing and Analysis {#s0002-s2005}
----------------------------

The collected data were entered using EpiData 3.1 (Odense, Denmark) and analyzed using STATA 13 (StataCorp LP., College Station, TX, USA). Descriptive statistics like mean, percentages, and proportions were used. Chi-squared test, binary, and multivariable logistic regression were applied as appropriate to assess the association between knowledge and attitude and the independent variables. The results were considered statistically significant when *P* values \<0.05 were obtained.

### Ethical Consideration {#s0002-s2005-s3001}

This study was conducted in accordance with the Declaration of Helsinki and Ethiopia research regulations. It was reviewed and approved by the Institutional Health Research Ethics Review Committee (IHRERC), College of Health and Medical Sciences, Haramaya University (ref no: IHRERC/152/2018), and the Armauer Hansen Research Institute Ethics Committee (ref no: P002/18 AHRI/ERC). Permission was obtained to conduct the study from the Oromia Regional Health Bureau, East Hararghe Zone, Fedis District Health offices, and village leaders. Study participants were given information about the objectives of the study and informed, voluntary, written, and signed consent was obtained. All data were anonymized, and the confidentiality of study participants was strictly respected during data processing and analysis.

Results {#s0003}
=======

Socio-Demographic Characteristics of the Study Participants {#s0003-s2001}
-----------------------------------------------------------

All the 728 respondents approached were consented and included in this study. The mean (±SD) age of participants was 33.2±8 years, range 18--80 years. Nearly half (50.27%) of the participants were female and 70.47% were from a rural residence ([Table 1](#t0001){ref-type="table"}).Table 1Socio-Demographic Characteristics of the Study Participants Among Fedis District Community from July to August, 2019 (n=728)VariablesVariables CategoryNumber/FrequencyPercentSexMale36249.73Female36650.27Age of subjects18--30 years36750.4131--45 years30942.45Above 45527.14ReligionMuslim68894.51Orthodox314.26Protestant91.24EthnicityOromo65489.84Amahara395.36Gurage141.92Harari212.88Marital statusSingle9813.46Married58980.91Separated415.63Educational statusNo formal education49968.54Grade 1--814319.64Secondary school & above8611.81OccupationFarmer50469.23House wife10914.97Merchant314.26Government employee658.93Others\*192.61ResidenceRural51370.47Urban21529.53[^1]

Knowledge Regarding Leprosy {#s0003-s2002}
---------------------------

Out of the 728 study participants, 608 (83.52%) of them had heard about leprosy. The remaining 120 (16.48%) study participants who had no information about leprosy were excluded from the analysis. For those who had heard of leprosy, their main sources of information were mainly mass media 333 (54.77%) and formal school 118 (19.41%). Less than one-third (30.92%) of the participants stated that bacteria was the causative agent of leprosy and 256 (42.11%) of them considered leprosy a hereditary disease. Slightly lower than one in five (17.93%) of study participants reported that leprosy is a curse from God and 100 (16.45%) perceived that it is a punishment for the sin of the family. Concerning the leprosy cardinal symptoms, 257 (42.77%) and 121 (19.90%) of them reported that leprosy causes skin itching and always results in deformity, respectively.

Prolonged contact with leprosy patients was stated as the main route of transmission by 221 (36.35%) of study participants. Among the study participants who had heard about leprosy, 226 (37.17%) of them accurately responded that leprosy can be transmitted through aerosol droplets from patients. The majority, 472 (77.63%), of the study participants responded that leprosy is a curable disease and most, 550 (90.46%), of them suggested that leprosy can be cured by modern medicine ([Table 2](#t0002){ref-type="table"}).Table 2Knowledge of Leprosy Among Study Participants in Fedis District from July to August, 2019 (n=608)Knowledge Related QuestionsResponseFrequencyPercentageHave you heard about leprosy?Yes60883.52No12016.48Where did you hear about leprosy?Mass media33354.77Family member9715.95Health worker11819.41Friends8714.31Do not remember10.16What causes leprosy?Punishment for sin of family10016.45Due to curse by God10917.93Immoral conduct376.09Hereditary cause25642.11Unclean environment cause7211.84Bacterial cause18830.92Cold food cause579.38Bad blood cause60.99What is/are symptoms of leprosy?It causes skin irritation25742.27It can present as skin patches31050.99Loss of sensation26543.59It can lead to deformities or\
disal\
urement10216.78Always deformity12119.90What is/are means of leprosy transmission?Aerosol droplets22637.17Casual contact14023.03Contaminated water and soil457.40Sexual contact11318.59Prolonged contact22136.35Site beside patient6310.36Share items with patient8714.31Is leprosy cured?Yes47277.63No548.88Sometimes6410.53I do not know182.96What is/are the treatment of leprosy?Pharmaceutical drugs55090.46Traditional mode of treatment7812.83Religious ritual treatment447.24I do not know treatment option132.14

The overall knowledge of leprosy was assessed using a scoring system. A score of 1 was given to correct responses, and 0 was used for incorrect/do not know responses. A sum score was constructed by adding the items corresponding to each variable and a mean value was used to categorize the study participants into two categories.[@cit0007],[@cit0015] Accordingly, those who scored above or equal to the mean value were considered as having high overall knowledge, while those who scored below the mean were considered as having low overall knowledge. In this study, knowledge scores of the participants ranged from 3 to 13 and the mean (±SD) knowledge score was 7.35±1.57.

Overall, 346 (56.91%) of the participants had a high level of knowledge regarding leprosy. In a multivariable regression analysis, study participants who completed at least Grade 1--8 (AOR=1.68, 95% CI=1.09--2.58, P=0.017) and who were employed (AOR=7.56, 95% CI=2.23--25.63, P=0.001) were significantly associated with having a high knowledge of leprosy ([Table 3](#t0003){ref-type="table"}).Table 3Association Between Knowledge of Leprosy and Socio-Demographic Characteristics of Study Participants in Fedis District, from July to August, 2019 (n=608)VariablesCategoryOverall Knowledge Regarding LeprosyLow, N (%)High (%)COR (95% CI)AOR (95% CI)SexMale127 (48.47)194 (56.07)1Female135(51.53)152(43.93)0.73(0.53--1.01)\*0.81(0.56--1.15)Age in years18--30127 (48.47)175 (50.58)131--45123 (46.95)147(42.49)0.86(0.62--1.20)\>4512 (4.58)24 (6.94)1.45(0.69--3.01)Current marital statusNever married32 (12.21)50 (14.45)1Married217 (82.82)278 (80.35)0.81(0 0.50--1.32)Separated13 (4.96)18 (5.20)0.88(0.38--2.05)Educational statusNo formal education191(72.90)217(62.72)1Grade 1--846 (17.56)81 (23.41)1.54(1.02--2.33)\*1.68(1.09--2.58)\*\*Secondary & above25 (9.54)48 (13.87)1.68(1.00--2.84)\*0.39(0.13--1.18)OccupationFarmer189 (72.14)246 (71.10)1Housewife44 (16.79)41(11.85)0.71(0.44--1.14)\*0.75(0.45--1.24)⁎Merchant10 (3.82)10 (2.89)0.76(0 0.31--1.88)0.63(0.24--1.62)Government Employee12 (4.58)47 (13.58)3.00(1.55--5.83)\*7.56(2.23--5.63)\*\*Others7 (2.67)2 (0.58)0.21(0.04--1.06)\*0.81(0 0.14--4.75)ResidenceRural191 (72.90)265(76.59)1Urban71 (27.10)81 (23.41)0.82(0.56--1.18)[^2][^3]

Attitude Toward Leprosy {#s0003-s2003}
-----------------------

Among the study participants who had heard about leprosy, 270 (44.41%) believed that it was shameful to share public transport with leprosy patients. Only 103 (16.94%) of the study participants would allow their children to marry someone from a family who had a history of leprosy. A quarter, 155 (25.49%), of the study participants would allow their children to play with children from a family who had a history of leprosy. More than half, 341 (56.09%), of the participants would feel innocent to work with some who have leprosy in the same environment; although about 400 (65.79%) of them would feel ashamed to have someone with leprosy in their family. About half, 298 (49.01%), of study participants would allow sharing dishes/plates with leprosy patients ([Table 4](#t0004){ref-type="table"}).Table 4Attitude toward Leprosy Among Study Participants in Fedis District from July to August, 2019 (n=608)Attitude Related QuestionsResponseYes N (%)No N (%)I Do Not Know N (%)Would you admit to sitting beside a leprosy patient in public transport?309 (50.82)270(44.41)29 (4.77)Would you be ashamed if someone has leprosy in your family?400 (65.79)175(28.78)33 (5.43)Would you admit to sharing a plate with a leprosy patient?298(49.01)278 (45.72)32(5.26)Would you admit to owning a child who married someone from a family with a history of leprosy?103(16.94)471 (77.47)34(5.59)Would you be ashamed to work with a leprosy patient in the same environment?225(37.01)341(56.09)42(6.91)Would you allow your own child to play with a child from leprosy family?155(25.49)417 (68.59)36 (5.92)Would you admit to helping if someone gets leprosy in the family?513(84.38)73 (12.01)22(3.62)Would you share items with a leprosy patient?251(41.28)337 (55.43)20(3.29)

Attitudes regarding leprosy were assessed using a scoring system. A score of 1 was given to correct responses, and 0 was used for incorrect/"do not know" responses. A sum score was constructed by adding the items corresponding to each variable and a mean value was used to categorize the study participants into two categories.[@cit0007],[@cit0015] Accordingly, those who scored above or equal to the mean value were considered as having favorable attitude, while those who scored below the mean value were considered as having unfavorable attitude. In this study, attitude scores of the respondents ranged from 9 to 24 and the mean (±SD) attitude score was 14.25± 2.63. Among 608 study participants who had heard of leprosy, 248 (40.79%) had a favorable attitude toward the disease.

Independent Predictors of Attitudes Toward Leprosy {#s0003-s2004}
--------------------------------------------------

Study participants who thought leprosy was transmitted by casual contact with leprosy patients were more likely to have 2.84 times higher attitude that, not to admit sitting beside leprosy patients in public transport. Participants who thought leprosy was a hereditary disease were more likely to have a two times higher chance of being ashamed if someone in their family had leprosy. Also, study participants who thought leprosy was due to prolonged contact were more likely to have a 1.59 times higher chance of being ashamed to work with leprosy patients in the same environment. Participants who thought leprosy was a curse were more likely to have a 3.49 times higher chance of not allowing their own child to play with a child from a family with a leprosy history ([Table 5](#t0005){ref-type="table"}).Table 5Independent Predictors of Attitude toward Leprosy Among Study Participants in Fedis District from July to August, 2019 (n=608)AttitudeIndependent Predictors95% CIORLowerUpperp-valueWould not admit to sitting beside leprosy patient in public transport?Think leprosy is transmitted by aerosol droplets2.521.793.55\<0.001Think leprosy is hereditary0.720.520.990.047Think leprosy is due to casual contact2.841.894.25\<0.001Would be ashamed if someone had leprosy in your family?Think leprosy is hereditary1.811.272.590.001Think leprosy is due to prolonged contact2.281.593.26\<0.001Would not admit to sharing plate with leprosy patient?Think leprosy is caused by bacteria1.681.192.380.003Think leprosy is transmitted by aerosol droplets1.411.011.960.040Think leprosy is a curse0.200.090.400.000Would not admit to owning a child who married someone from a family with a history of leprosy?Think leprosy is curse0.280.120.630.002Think leprosy is hereditary1.991.303.060.002Think leprosy is caused by bacteria2.901.884.48\<0.001Think leprosy is due to prolonged contact1.931.252.960.003Would be ashamed to work with leprosy patient in the same environment?Think leprosy is a punishment for sin0.410.260.64\<0.001Think leprosy is due to prolonged contact1.591.142.240.007Think leprosy is transmitted by aerosol droplets0.380.270.54\<0.001Would not allow own child to play with a child from leprosy family?Think leprosy is curse3.491.368.960.009Think leprosy is transmitted by aerosol droplets2.321.603.37\<0.001Would admit to helping if someone gets leprosy in the family?Think leprosy is caused by bacteria1.821.073.090.025Think leprosy is curse0.580.340.980.044

In a multivariable regression analysis, study participants who completed Grade 1--8 (AOR= 2.72, 95% CI=1.76--4.19, P= 0.000) were associated with a favorable attitude. Urban inhabitants (AOR=0.49, 95% CI=0.31--0.75, P= 0.032) were associated with an unfavorable attitude ([Table 6](#t0006){ref-type="table"}). Moreover, having a high level of knowledge was significantly associated with a favorable attitude toward leprosy (X^2^= 55.9063, P= 0.001).Table 6Association Between Levels of Attitude Regarding Leprosy and Socio-Demographic Characteristics of Study Participants in Fedis District from July to August, 2019 (n=608)VariablesCategoryLevel of Attitude Regarding LeprosyUnfavorable, N (%)Favorable, N (%)COR(95% CI)AOR(95% CI)SexMale183 (50.83)138(55.65)11Female177 (49.17)110 (44.35)0.82(0.59--1.14)\*0.71(0.48--1.04)Age in years18--30169(46.94)133 (53.63)131--45169 (46.94)101(40.73)0.75(0.54--1.06)\*0.79(0.54--1.14)\>4522(6.11)14 (5.65)0.80(0.39--1.64)0.80(0.37--0.1.70)Current marital statusNever married56(15.56)26(10.48)1Married285(79.17)210(84.68)1.58(0 0.96--2.61)Separated19(5.28)12(4.84)1.36(0 0.57--3.21)Educational statusNo formal education264 (73.33)144(58.06)1Grade 1--854 (15.00)73(29.44)2.47(1.65--3.72)\*2.72(1.76--4.19)\*\*Secondary & above42(11.67)31(12.50)1.35(0.81--2.24)\*0.95(0.35--2.59)OccupationFarmer252 (70.00)183(73.79)1Housewife55 (15.28)30 (12.10)0.75(0.46--1.21)0.75(0.44--1.28)Merchant14 (3.89)6 (2.42)0.59(0.22--1.562)0.51(0.17--0.1.46)Civil servant31(8.61)28(11.29)1.24(0.72--2.14)1.78(0 0.60--5.21)Others8 (2.22)1(0.40)0.17(0.02--1.38)\*0.31(0.03--2.81)ResidenceRural251(69.72)205(82.66)1Urban109 (30.28)43(17.34)0.48(0.32--0.71)\*0.49(0.31--0.75)\*\*[^4][^5]

Discussion {#s0004}
==========

This study was conducted to assess the level of knowledge and attitude toward leprosy in leprosy "hotspot" district in eastern Ethiopia. We found that 56.91% and 40.79% of the participants had a high level of knowledge and favorable attitude toward leprosy, respectively. Having a high overall knowledge level on leprosy was shown to support a favorable attitude toward leprosy.

The findings of this study show that slightly more than half of the study participants were knowledgeable about leprosy. This is not comparable with the findings from previous studies conducted in Ethiopia.[@cit0007],[@cit0015] A study conducted in Nepal revealed that 42.1% of the community had good knowledge of leprosy.[@cit0010] Another study done in India showed that 78.94% of participants had a good quality of knowledge regarding leprosy.[@cit0016] This disagreement could be attributed to the difference in the leprosy burden or effectiveness of the leprosy control program among the countries, where individuals with a high leprosy prevalence area showed a better knowledge than those from low prevalence area.[@cit0017] The use of the different sources of information may generate different levels of individuals' knowledge of leprosy.

Although the majority of the respondents had heard of the disease and had a good understanding of the causative agents, its transmission, and symptoms, only four in ten of them had a favorable attitude toward leprosy. In this study, most of the study participants favored restricting their children from marrying or playing with someone who had a family history of leprosy. This is in agreement with a study conducted in south eastern Ethiopia and Cameroon, where community attitude toward leprosy patients is generally unfavorable.[@cit0015],[@cit0018] Studies done in central Ethiopia and Nepal revealed that about 3/5 of the study participants had an unfavorable attitude toward leprosy.[@cit0007],[@cit0010] A study conducted in India reported that 68.59% of the study participants had a favorable attitude.[@cit0016] The fact that in the current study, almost half of the study participants perceived leprosy as a hereditary disease or a curse from God or due to punishment for sin, might increase stigma toward people with the disease. Furthermore, this poor attitude about leprosy could be related to low literacy levels (77%) among study participants in the current study area. The results may be supported by the fact that education is highly associated with a favorable attitude toward leprosy.[@cit0007] This may show that despite dramatic changes in the prevalence of leprosy,[@cit0006] there is an insignificant change among the community's perceptions regarding the disease leprosy or leprosy patient. Therefore, it is important to improve the community's attitude toward leprosy, which creates a more supportive environment for the leprosy control program.

In this study, having a high level of knowledge was significantly associated with a favorable attitude toward leprosy (X^2^= 55.9063, P= 0.001). It is supported by a study conducted in central Ethiopia, which indicates the existence of a strong positive correlation between the knowledge and attitudes of the community toward leprosy patients.[@cit0007] This finding is also consistent with studies conducted in Nepal and India where good knowledge of leprosy was highly associated with a favorable attitude of the study participants toward leprosy.[@cit0010],[@cit0016],[@cit0019] This may point out a need for improving the knowledge of the community on leprosy that could create a favorable attitude toward leprosy in our study area.

In this study, educational status was significantly associated with the level of community knowledge and attitude toward leprosy. This finding is in harmony with the study done in other parts of Ethiopia, which revealed that educational status was significantly associated with the knowledge of and attitude toward leprosy among the general community (\<0.05).[@cit0007],[@cit0015] This finding is also in agreement with the study done in Cameroon where those study participants with no level of formal education were the least likely to know that leprosy is curable (p = 0.047).[@cit0018] Furthermore, illiteracy and low level of education also showed a significant association with knowledge and attitude of the community toward leprosy in India.[@cit0020],[@cit0021] A study from Nepal also reported that respondents with higher educational status were shown to have a good knowledge of leprosy (P\< 0.001).[@cit0010] Therefore, it is essential to convey knowledge of leprosy among the community through an educational intervention that would bring updated knowledge and methods of leprosy control.[@cit0022]

In our study, the unfavorable attitude toward leprosy among urban resident participants was unpredicted (AOR=0.49, 95% CI=0.31--0.75, P= 0.032). The possible reason could be that mass media remained to be one of the major sources of information about the disease for most of the study participants in this study. This unexpected finding might show that information, education, and communications conveyed through mass media that influence attitudes positively might be minimal, unlike information from experts. Another reason may be that, the urban health extension programs in leprosy control are still primitive in urban as compared to rural villages.

Limitations {#s0005}
===========

The strength of this study was that it was a community-based study, so that the community may receive direct benefits during the study and afterwards; this research focused on the disease neglected by most researchers in Ethiopia. Our study also has some limitations that should be considered; it was not supplemented by qualitative approaches. It would have been stronger if we included people affected by leprosy. Therefore, further studies that include people affected by leprosy and health professionals working on the leprosy control program are required.

Conclusion {#s0006}
==========

Although more than half of the study participants had a high level of knowledge, only four out of ten participants reported favorable attitudes toward leprosy, with a significant proportion still perceiving leprosy as a hereditary disease. Having at least primary education was found to be associated with having high knowledge and a favorable attitude. Besides, we found that participants with a high level of knowledge displayed a favorable attitude. The finding of urban dwellers having a poor attitude toward leprosy was unexpected.

Therefore, the local health bureau should focus on strategies that improve the community's knowledge of the realities of leprosy, so that attitudes shift to create a more supportive environment for the leprosy control program. As the media remains to be one of the major sources of information about the disease, transmitting more reliable information about the disease by experts is also essential. These can improve the health-seeking behavior of the community and early case detection rate.
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